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2 
speed and torque ïor selectively conditioning the 
transmission for eITecting the pr0per speed ratio. 
The transmission also .is so constructed .as-fo 
provide-for transmitting the torque in reverse 
 and so that thevehiclemay be.pushe d or-towed 
to start the engine. 
A construction  in -accordance with .the inven- 
tion is disclosed in the accompanyirg, drawings: 
Fig. 1 is a side elevational view of the trans- 
10 mission housing. 
 Fig.2 is aside elevational view.ofthe 0Pposite 
side oï the-tïansmissionhousing illustrating Vhe 
conection t0 a throttle control. 
Fig. 3 is a general view, largely in.cross--sec- 
l tion, of a transmission-constructed in .accord- 
ance with the invention, illustrating the sme 
together with a lïuid couplin situated-between 
the engine andthe transmission. 
Fig. 3« is an enlarged cross sectional view of 
20 the forwaïd part of the transmission. 
-.Fig. 4 is -a sectional wiew,, slightly en]arged 
relative fo Fig. 3, taken substantially on line 
 of Figs. 3 and ,3«, illustrating controllin 
e!ements for the-planetary, gear set. 
Fig.-5 is a view, slightly  enlarged relative to 
Fg. 3, ta.ken substantially, on line -" of Figs.  
and 3«, itlustrating elements of the planetary 
-gear set and some 0f.the controlling mechanism. 
Fig.  is a slightly enlarged-view 4aken sub- 
stantiallyonqine -:$ of Fig.3 illustrating ele- 
ments in the rear or .range selector 'section of 
the transmission. 
Fig. 7 is a Slightly.erflarged sectional, viewtaken 
substantiaHy on line  of «Fig. 3-showin 
5 blocking .mechanism and.contr01 mechanism in 
the .range .selector -section of the transmission. 
Fig.-8 is an-enlarged view-partly in section 
showing the pump structure for-the-hydrau]ic 
medium and showing some control .mechanism. 
Fig.-9-is an- enlarged devel0Ped-view .in cross 
section showingtherange selectorsection of the 
transmission. 
Fig. 9«ïs-a-cross .sectional-view of the coupler 
opeïatin means illustrated in ,Fi.g. 9 "showing 
the parts-in position about fo make. a-range shift. 
Fig.. 9 -is a sectional view similar to Fig. 9« 
showin the coupler operating-mehanism-and 
the-coupler in shiftedposition. 
Fig. 9c isa view similar-to Figs.O« and 9bshow- 
ing the coupler-operating means in .a position 
about to.shift the coupler to-thepositionshown 
in .Fig. 9. 
«Fig. -10 is a sectional wew, slightly :e.nlarged 
relative -.to Fig. , taken substantially on line 
-- of Fig. 3«, iltustratin an overrunning 
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":This dnention relates to-an  automatic trans- 
mission çespecial!y.for use with "an- utomotive 
ehicle :having-an interrml-:combustion engine. 
is çp]ication is a. continuation  in  part of 
application ;Seal No. '.77-3,28, filed -Septembr 
iO, 1947," now.. abdoned. 
 .eprcipal obJects of the' inention are -to 
provid an improved ransmission co.truction 
and control thereforbY.means-of.whichseveral 
Çpeed-ratios:are obtained.an aumatic man- 
ner hough which  thetorque of the engine is 
ramitted- to tke çfinal -output. member which 
scoupled-to.:thewheelsof the-vehicle. To this 
end,  transmission-construction is provided 
wch, -itself,.çrovides apositive-dring action 
in-thetow-speed.ratio, which s the one usualty 
-employe when the vehicle-is started from a 
standing .position, -and -the- tramissim is 
rangedto.be :empleyed in combination with a 
coupling to the -eDgine of  an  aumatic nature. 
e-couplng isone which.wi]l-permit the engine 
to .operate-at.an idlg speed, wle the vehicle 
sns/at/rest but which,.Upon.acceleration of 
the enge/transmits-torue fo the transmission. 
One:=form-ofsuchcoupling  a fluid couplin 
commonty known as the -fiuid fihee!. The 
invention«is disclosed in-.counction with a fluid 
wheel. 'Such a-:coupling, while havg a slip- 
ping ction when-the engine is idling and th 
-vehicte-is-tTest, nevertheless transmits some 
torque whch-tends to cause the vehicle to-creep. 
-tt qs n-oblect o the-invention to provide a 
ta-mission which, while otherwise normatly 
condiioned-'to-trajet torque fo the traction 
wheels u-pon :eacceleration of the engine, eiimi- 
 nates--the creeping ction by means whih over- 
-cornes-the-retatively small amount of torque 
whch-causes the creepg action. 
3ore particularly,the invention provides an 
a-utomatic  tramission compised of two sec- 
tions.o-related-sto be capableof providing four 
-speed-ratios. One .section preferably embodies a 
planeta-gear set with,automatic control means 
whereby the planetary gear-set may be locked up 
to fction.s-a unit or-contioned fo transmit 
torque through-t ho operating gears. Another 
section, v/hich may be for convenience, termed 
the .rge «selecr section, is in the atm'e of a 
gear:box.so.,arranged.that torque may be tra- 
mitted thrmighthe grs and.so thatdrivin2  and 
diven-prts..may be-eoupled.together in dental 
engagement .for transmitting torque direct]y 
th-erethouh. VoEith -t-he .two .sections -properly 
related,-.fourspeeds are obtaableand hydrauiic 
moins re provided-tmder the dual conçro] of 
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clutch arrangement in the planetary gear set of 
the transmission. 
Fig. 11 is an en!arged view taken substantially 
on line ! I--! ! of Fig. 3 showing the face view of 
block structure for controlling the action of den- 5 
tally engaging teethin the range selector section 
and showing some parts in section. 
Fig. 12 is an enlarged sectional view taken sub- 
stantially on line 2--2 of Fig. 3 showing some 
of the blocking elements in the range selector 10 
section. 
Fig. 13 is a developed sectional view illustrating 
the isengaged position of dentally engaging 
teeth and showing elements of the blocker struc- 
tre'e. . 15 
Fig. 13a is a view similar to Fig. 13 showing the 
blocker elements in blocked position. 
Fig. 13b is a view simflar to Figs. 13 and 13a 
showing the teeth in dental engagement. 
Fig. 14 is an inside face view of a cover ,plate Se 
for the housing which incorporates hydraulic 
controlling means. 
Fig. 15 is a view illustrating diagrammatically 
the hydraulic system and showing the structure 
of controlling valve mechanism, the view illus- 25 
trating the condition of the hydraulic system in 
flrst or low speed; the hydraulic medium being 
introduced into those parts and conduits shown 
by the dark lines. 
Fig. 16 is a view similar to Fig. 15 showing the 3O 
condition of the hydraulic system in second speed. 
Fig. 1/ is a diagrammatic view similar to Fig. 
15 showing the condition of the hydrau!ic system 
in third speed. 
Fig. 18 is a diagrammatic view similar fo Fig. 5 
15 showing the condition of the hydraulic system 
in fourth speed. 
Fig. 19 is a diagrammatic view similar to Fig. 
15 showing the condition of the hydraulic system 
in the overcontrol position. 
Fig. 20 is a diagrammatic view similar to Fig. 
15 fllustrating the function of the system in a 
power shift from third speed t0 second speed. 
Fig. 21 is a diagrammatic view showing the 
relationship of the spring rates of the mechanism 
for actuating the coupler in the range selector 
section. 
Fig. 22 is a diagram demonstrating pattern 
shifts of the transmission. 
As illustrated in Figs. 1 and 2, the transmission 
includes a front housing  and a rear housing 2, 
the front housing being arranged tobe connected 
to the block of an engine by means-of cap screws 
3. The flywheel of the engine is fllustrated ai 4 
(Fig. 3) and it carries the impeller 5 of a fluid 5.3 
coupling, commonly termed a fluid flywheel, the 
runner of the coupling being illustrated at 6. 
The running is keyed or splined as ai 7 to an ele- 
ment which may be termed a drive shaft 8, inas- 
much as the element 8 is the power input member 
for the transmission. The impeller and runner 
are provided with a fluid seal as shown at 9. 
The drive shaft 8, which, for the most part, is 
in the form of a sleeve, is ournalled in the hous- 
ing | preferably through the means of an anti- 
friction bearing |2, which, in turn, is situated 
in a bearing member I disposed in a hub-like 
portion 4 in the housing, ihe forward end of 
shaft 8 is piloted in a bearing | 5 which also serres 
to pilot the hub of the runner. The drive ele- 70 
ment 8 has an enlarged sleeve portion |] and hs 
a further enlarged portion 3 and it terminates 
in a flange 19. Cooperating with flange 9 is an 
element having a flange 25 and a hub portion 2 . 
Fiange 9 and the cooperating element 25 con- -75 

4 
stitute the carrier for the pinions of-a planetary 
gear set. One pinion 2 is shown in Fig. 3, our- 
nalled upon a hollow ,pin 24, the ends of which 
are carried respectively by the flange 9 and the 
flange 2}. Advantageously three of such pinions 
2 are provided, as shown in Fig. 5, each preî- 
erablY journalled on its pin by anti-friction follet 
bearing 24. 
An internal ring gear '26 has its eeth meshing 
with those of the pinions 2. This ring gear 2 
is non-rotatably mounted upon a flange element 
27 which has a hub portion 28 keyed as at 2 
fo a shaït 3{}. The shaït 39 telescopes within the 
section 17 of the drive element 8 and may be 
pfloted by a bearing 2 and it is ournalled as at 
33 in a partition plate 34 located between the 
two housings of the transmission. 
The sun gear of the planetary gear set is shown 
at 35 and it has an extending part 6 which is 
keyed to the hub portion 8 of a member }. 
Situated between .the member 48 and the hub 
portion 2! of the carrier 2} is a friction clutch. 
To this end, the member 45 has an extending par 
4 and an end plate 42 so as to carry bolts , 
upon which a series of clutch discs 45 are mounted 
(Fig. 4), while alternate clutch discs 6 are 
mounted on the hub portion 2. The extension 
4! has extending flngers 4 interlocked with the 
end plate 42 as shown in Fig. 10. 
The member } is constructed so as to con- 
stitute a cylinder formation in which is disposed 
a piston 48 which acts upon the pack of c!utch 
discs 45, 46, when, as will later be seen, liquid 
under pressure is introduced into the cylindrical 
chamber 9. As will be seen by reference to Fig. 
4, coi1 springs 5} are alternately positioned rela- 
tive to the bolts 44. These coil springs act upon 
the piston 8 and upon the end plate 42 so as to 
normally retract the piston in order to free the 
clutch plates 45, 48 relative to each other. 
There is an overrurming clutch arrangement 
between the sun gear and the planet carrier. 
Specifically, this lies between the extension  oî 
the sun gear and a portion of the hub 2 . The 
rollers of the overrunning clutch are illustrated 
at 53 (Fig. 3 and Fig. 10). A follet retainer 5 
is acted upon by a coil spring 56 so that they are 
held, or urged in a clockwise direction as Fig. 10 
is viewed. The rollers function upon an inner 
circular surface 8 oî the carrier member 2! and 
upon fiat surface portions 57 of the sun gear. 
Considering Fig. l0 for the moment, the normal 
direction of rotation of the elements is counter- 
clockwise as indicated by the arrows. It will be 
at once appreciated that the carrier member 2 
may overrun, that is, run faster than, the sun 
gear and its portion 38, but that the moment the 
carrier member 2 ! tends o rotate slower than t'ne 
gear, that is, by relative rotation which would be 
clockwise relative to the sun gear, the rollers 5 
wedge in between the surfaces 7 and 58 and thus 
prevent the carrier from underrunning the sun 
gear. Similarly the rollers prevent the sun gear 
from overrunning the carrier. 
A control for the planetary gear set is shown 
in Fig. 4. This resides in a brake hand 9 an- 
chored as at 8 and acted upon by a piston 2 
in a cylinder 83, the piston functioning through a 
thrust rod 84, in turn acting through a rocker arm 
55 and a tln'ust rod 65. A torsion spring 87 holds 
the brake band normally released and the piston " 
in the head portion of the cylinder. The brake 
hand is applicable to the portion . Thus, when 
the brake band is applied the sun gear is held sta- 
tionary; the connection between the member 4 



and the sun gear, tracing back through the mem- 
bers and parts 4i}, 38, 36 and to the sun gear 
There is also a control for the carrier as illus- 
trated in Fig. 5, this being in the form of a brake 
band 7i} anchored as at 7! and acted on by two 
opposing springs 72 and 73 which react oppo- 
sitely on a finger portion 74 of the brake band. 
A piston 75 in a cylindir 7i} acts upon a rod 
which has a washer 7i} which provides the reac- 
tion for springs 73. In the normal running posi- 
tion of the parts, hydraulic liquid under pressure 
enters the cylinder 7i}, pushes the piston to the 
position shown in Fig. 5 so that the brake band 
7i} is releasid. When the pressure of the liquid 
is inadequate as, for example, when the vehicle 
cornes te a stop, and the engine is idling, the 
hydraulic pressure ceases or drops permitting the 
piston to back away against the action of the 
spring 7- and the brake band 7i} is rhin applied 
te the flange 79 of an element which is connected 
te the carrier. 
The purpose of this is as follows: If the engine 
is operating at an idling speed and there is no 
desire t.o transmit torque to the traction wheels 
oï the vehicle, there is, nevertheless, a residual 
torque transmitted through the fluid coupling. In 
other words, the impeller 5 is rotating with the 
engine and while there is considerwble slippage 
of the fluid coupling at such relatively low speed 
of rotation, torque is nevertheless placed on the 
tanner I} which, of course, is transmittod to the 
carrier. The brake hand 7i} grips the element 
and thus holds the carrier from turning incident 
fo this torque. As will be explained later, as soon 
as the engine is accelerated, liquid under pressure 
is pumped into the cylinder 7i} fo release the brake 
member. The brake 7i} bas substantially only a 
sufficient torque capacity to overcome the creep- 
ing action. 
Belote proceeding with the remaining descrip- 
tion, it might be well to briefly consider the oper- 
ation of the ptanetary gear set without, however, 
going into full detail of the automatic functions 
of the control of the transmission. If bas just 
been pointed out how, with the engine idling, the 
torque transmitted by the fluid coupling is over- 
corne by the brake hand 7i}, but this is released in 
the normal operation of the construction. If the 
carrier and the sun gear are locked together as a 
unit, they revolve about the axis of the transmis- 
sion but the pinions 23 do hOt rotate on their own 
axes and, therefore, the ring gear rotates in uni- 
son with the carrier and the sun gear. This 
drives the member 31} at a 1:1 ratio relative to the 
engine, except, of course, for the expected slippage 
in the fluid coupling. There is, in any event, a 
1:1 ratio between the runner I} and the member 
3i}. If the sun gear is held against rotation and 
the carrier is released from ifs locked engage- 
ment with the sun gear, then, considering Fig. 5, 
the carrier revolves counterclockwise about the 
axis, the pinions rotate on their axes and the ring 
gear is driven at a speed of rotation faster than 
the carrier. Therefore, the member 31} is rotat- 
ing faster than the engine, disregarding again 
any slippage in the fluid coupling. Thus, the 
planetary gear set is capable of providing two 
speed ratios as between the engine and the torque 
transmitting member 
The range selector section of the transmission 
in the rear housing 2 can probably be best appre- 
ciated by reference fo the developed view of Fig. 
9. This sectio is arranged fo transmit torque 
directiy ai a I:i speed ratio and to transmit 
torque ti'ough gearing ai a lower speed ratio. 
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The member 31} has a gear portion I}i} and a flange 
9! with an extending sleeve I}2 provided with an 
end plate I}3. A series of clutch discs I}4 are 
slidably mounted internally in the extension 92. 
5 Alternate clutch plates 95 are slidably mounted on 
a hub element I}i} which is connected by means of 
splines or the like I}i} to an output shaft 99. The 
shaft I}9 is arranged to receive a coupling element 
!i}i} for connection to a shaft extending to the 
10 traction wheels of the vehicle. The flange 
and extension 92 constitute a cylinder I}7 and in 
the cylinder is a piston !i}2 arranged fo act upon 
the clutch plates to pack them together with the 
end plate I}3 taking the reaction. The piston is 
15 normally held retracted by a number of springs 
!i}3 which react against a member !i}4 carried by 
a hub-like extension !i}5 of the member 3i}. The 
shaft 9i} is piloted in the hub section ! i}5 through 
roller bearings !i}i}. It will be appreciated that 
20 if the piston is shifted to the right as Fig. 9 is 
viewed, the clutch plates 9, 95 are packed fo- 
gerber and torque can be transmitted through 
the clutch plates, the hub element 9i} and to the 
shaft 99 with a direct drive at 1:1 speed ratio 
25 between the shaft 3i} and the shaft 
The gearing includes a counter-shaft  i}, upon 
which ts mounted a gear | ! !, the teeth of which 
mesh with those of gear 9i} and the gear ! ! I has 
a sleeve !!2 upon which is slidably mounted a 
30 gear ! ! 3 whose teeth may mesh with those of gear 
I !4 which is journalled as at ! !5 on the shaft 99. 
As wili be presently seen, the gear !!4 may be 
coupled with the hub element 96 and thus 
torque may be transmitted from member 
35 ttn'ough the gears described to the shaft 99 at a 
riduced speed ratio. 
The range silector section also includis reverse 
gearing. This comprises a shaft !  8 upon which 
ts mounted a gear !!9 whose teeth mesh with 
40 those of gear ! ! I and which has a slievi !2i} with 
a slidably mounted gear 12 ! thereon. The shafts 
! ! I} and ! ! I} are on centers equidistant from the 
shaft 99 as wil be seen by reference to Fig. 6, but 
the gear ! !9, being smaller than gear ! I !, bas a 
45 clearance with respect to gear 9i} and if torque is 
transmitted through gear !9 and !2!, the gear 
! 14 is rotated in a reverse direction with the teeth 
of gear ! 2 ! meshing with those of gear !  . 
The gears !!3 and !2! are arranged so that 
50 only one may be in engagement with gear ! 4 at 
a rime. In Fig. 9 the gear !! 3 is positioned fo 
drive gear |!4 whtle the gear !2! is shifted out 
of position. When a reverse is to be ruade, the 
gear ! !3 is shifted to its dottid lini position and 
55 the gear !2! is shifted to its dotted line position, 
in which position it drives the gear ! . 
For selectively shifting the gears I 3 and 
there is a lever !23 mounted on a sleeve 124 which 
carries an arm 125 having a shoe !2i} in engage- 
c,o ment with a flange on the gear !3 (Fig. 9). 
Another arm or lever !27 is on a rod !2i} having 
an arm !2i} with a shoe 13i} in engagement with 
the gear !2! (Fig. 9). The arms !25 and 
are interlocked by means of oppositely disposed 
c,5 detents !33 and !34 carried by a bracket member 
!35 and pressed outwardly by a spring 136. The 
detents engage respectively in the recesses in 
the arms !5 and 129. Only when one of the 
gears ! ! 3 or ! 2 ! is disingagid from thi gear I ! 
70 can the other of the gears !!3 or !2! be shifted 
into engagement with gear ! I . This is because, 
for example, the detent !33 must be seated in 
its cooperating recess and arm !29 in order to 
provide for adequate retrgction of detent !$4 for 
75 movement of the arm !25. Likewise, the detent 



134.mustbe - in its recess, in arm 12 ,belote arm 
129 can be moved. When both the gears 113 
and. 121 are shifted out of engagement with the 
gear.:ll4, the transmission fs in neutral. The 
levers 123 a-nd 127 will, of course, be suitably 5 
connected to control means convenient for the 
operator so that they may be shifted fo effect 
reverse operation of the vehicle. 
The coupling between the gear I1 and shaft 
99 . fs a dental coupling and to this end there fs 10 
a coup!ing member |40 slidably splined on thc 
hub element 96 as.at 14. The gear 114 has a 
set of internal teeth t42 and the coupler 140 has 
a set :of external cooperating teeth 143 for dental 
engagement therewith: The coupling may be 15 
shifted siidab]y to bring the teeth into engage- 
ment and fo disengage them. The coupler bas a 
flange 15 engagedby a shifter element 146 by 
means of which t-he coupler may be shifted 
axially. 20 
As, Dointed out abow, torque may De trans- 
mitted through the clutch elements 94 and 95 and 
ai this rime tke coupler I0 fs running at a 
higher speed than the gear I I. Blocker means 
are provided for blocking movement of the coupler. 
toward dental enaged position with the ger 
and for relcasin the blocldng action substantial- 
]y when the- coupler and gear become synchro- 
nized so that the teeth 12 and 143 become dental- 
ly engaged substantially at synchronization. 30 
The blocker means shown herein fs of the saine 
type as that described in my application Serial 
No. 6S,982, filed February 12, 196, now aban- 
doned, which bas been rep!aced by application 
Serial No. 20,002, filed April 9, 1948. 35 
Speciflcally, the blockr structure illustrated 
(Fgs. 9 and 13) comprises a member 15{} with 
an iz]ternally coned face for engaging the conical 
face of an extension 151of gear I I: The ruera- 
ber I0 is in. the form of a ring mounted on ex- 
tensions of three pins 152: These pins pass 
through apertures 153 in the flange 14 of the 
coupler. The opposite eloEds of the pins are 
mounted on a holding ring 15. The coupler is 
frictiona,lly associated with the b!ocker by means 
of an expansion spring 15 as shown in Fig. 12. 
This spring fs located in a groove in the coupler 
a shown in Fig. 9, and expands outwardly to 
frictionally engage the s2veral pins 12. The ends 
of the springs may be fashioned inwardly as at 
I to engage one of the pins and hold the spring 
positioned circumferentially. 
Each pin fs of a diameter as to fit within an 
aperture 13 with a nice sliding clearance and 
each pin is formed with a recess I with a slight- 
ly inclined face 159. Face 159 is a blocking face 
and the flange about each aperture is formed 
with a cooperatLng blocking face I. 
When torque is transmitted through the fric- 
tion clutch, and 
the coupler with the gear I1, the actuator 14 
places a load to the right on the coupler, as Fig, 
9 is viewed; the conical îace of elements 
and 151 engage each other and the slower run- 
ning giar I Iq rocks the blocker structure in a 
direction corre;pending tothe a,rrow of Fig. 13a 
thus bringing the face 159 in blocking position 
with respect to t!]e îace I ofeach aperture in 
the coupler flange. NIovement of the coupler-to- 
ward .dental engaged position fs thereby blocked. 70 
--ventually; however, in the operation of the 
mechanism the speed of rotation of the gear 
accelerates relative to the coupler  and substan- 
tially upon synchronization, and specifically 
wher the gear star£s to overrun t.he coupler, 75 

the react[on-,between:blocker I {} and cone I $ I 
reverses, .in. direction and-the blocker pins are 
shiftd:, in. the opposite direction relative to the 
flange thereby, aHowing the coupler to continue 
its movement te the rght as Fig. 9 is viewed, 
with  the teeth 43-moving. into dental engage- 
ment with the-teeth 42 (Fig. 13). It will be 
a.ppreciated..thst-the expanding spring  fric- 
tionalty engages the blocker pins so as to urge 
tke cone faces"together upon movement of the 
coupler. The/spring $ however, is loose in 
its.gròove-so  that: the coupler and the blocker are 
qutte:.frefor relative rotational movement. Aci 
cordingly; when, the parts are in the position 
shown:.in. Fig:: 13 and Fig., 13b, the position of 
the pins, in their several apertures is a random 
one: within: the - smatl limits permitted. 
It will bemotedby:reference to Fig. 13 that the 
dentally engaging.teeth  42 and  43 are inclined 
on ai left hand helix,. Since the gear  4 drives 
the coupler, the action of the helix is to cause 
the teeth.to tend to accept engagement in the 
normale-direction of.rotation which fs counteri 
clockwise:as Fig. 11 fs iewed. When the torque 
25'. reverses, as,., for. examp!e, when the vehicli is 
coasting:, ani the :'vehicle-fs driving the engine, 
the teeth tend -to  disengage but the angle is such 
that this normally does hot :eoccur as the coupler 
is held:in engged: position by yielding means 
soon :to be :descrbed: When-the dental engage 
ment fs :beingï made; as a-bore described, there 
actually is no»dr, iving connection established 
tri £he:coupler:movemenito the right, as Fig. 9 
is viewed;,is Stopped,:since thecoupler fs moving 
into the dental engagement - helical action and 
for this. pupose=there is.a stop washer    for 
limiting-coupler movement toward the gear . 
" I-tydraulic-means. are-provided as a control, 
and for supplying a hydraulic medium, such as 
off under pressure, a pump fs mounted for op- 
eration-by the:shaft $$'. The pump employed fs 
one.oa type-wherethe pressure of the medium 
pumped varies with the speed of pump operation. 
As the,speed dncreases, the pressure iBcreases. 
This function-is-employed as one of the govern- 
ing: factors in. the automatic operation of the 
transmission: This pump is mounted to the 
rear of abearing, $3 for the shaft and it is gen- 
erallyskown at-{}.' It bas rotary pump mem- 
bers .l and 2, wlUich are driven by a member 
3 connected:to:theshaft 95. The member  
may be a. gear for-the take-off of power by a 
member: 4 which, may drive a suitabli spie6- 
ometer or the like. The detsils of the pump need 
not be described:bu suflice.to say, that both the 
members  and 2are rotatable and they 
have interengaging teeth and recess formations 
in different numbers so that in the rotation there- 
of the medium is:forced out of a recess upon the 
entrance-of : projection,, This type of pump 
is known to:those,versed in the art. Suflice it to 
say;that the.pumphas ainlet chamber  and 
an-outtet-chamber 6with inlet and ourlet lines 
I  and    . A pressure relief valve is illustrated 
at  0. When a, determined pressure fs attained, 
thevalve member: Ois shifted against the action 
of the spring 8! "and liquid in the ourlet cham- 
ber fs by-passedthrough port 2 and port 
 $ back to the inlet chamber. It will be observed 
that a single pump fs employed and this pump 
operates from_the driven.element 99 and, there- 
fore, operates witl movement of the vehicle and 
otnecessarity,with the operation of the engine. 
The inlet line. is advantageously a passage 
formedïn, the-housing: 2 (Figs. 6 and 7) and if 



êxtends through the partition plate 34 and then 
extends downwardly as shown ai Fig. I, and 
opens into the lower portion of the housing ! and 
. which are interconnected and forma sump for 
off. Specifically, there is a chamber 184 which 
opens into the housings ! and 2 and is provided 
with a cylindrical screen 8, the inlet having 
ifs open end connected outside the screen. Thus 
all off entering the inlet must flow through the 
screen. The out]et 7 (Fig. 2) is also preferably 
formed as a passage within the wall of the hous- 
ing - and it extends to a control plate $ which 
contains the major parts of the hydraulic control 
elements. 
The operator for the coupler |40 which in- 
c!udes the actuator shoe 14, Includes a sleeve 
9 upon which the actuator |4 Is mounted and 
in cylinder 03 bas a piston rod |0§ which 
it is acted upon by a coil spring | 0 |. A piston | 
tends through the sleeve |00. The piston Is 
acted upon by a coil spring |$7. A coil sprlng 
t94 surrounds a reduced portion of the piston 
rod |9§ and lies within a portion of the sleeve 
t91 which is internally enlarged to accommodate 
the spring |94. The piston rod |0§ bas a shoulder 
158 and the sleeve |9 bas a shoulder |$0. A 
washer 183 is slidable on the piston çod and is 
arranged to engage the two shoulders |85 and 
189 and one end of the spring |94 abuts against 
the washer. 
With this construction, if will be seen that, in 
the absence of hydraulic medium under pressure 
in the cylinder |93, the spring |0| holds the parts 
in the position shown in Fig. 9 with the coupler 
enaged with the gear | |4. The spring |$ holds 
the piston |9- to the right as Fig. 9 is viewed. 
The forces of the spring |04 are locally resolved 
in the piston and its piston rod. 
The two springs 0| and |04 bave a rate 
lationship as indicated by the diagrammatic vtew 
(Fig. 21) where the spring rates are Indicated as 
lineal functions. The piston rod spring |94 bas 
a rate of increasing resistance indicated by he 
line L and it will be noted that this is a relatively 
steep rate line. The spring ! 94 is preloaded. Of 
course, the showing in Fig. 21 is exemplary only 
but in this example the spring |04 is pr.eloaded 
to about 55 pounds, this being the condition the 
spring is in when the parts are in the Fig. 9 posi- 
tion. Should the piston and piston rod more to 
the left about '" with the sleeve |00 rematning 
stationary, the spring |04 is further compressed 
to a load of about 89 pounds as shown by the 
upper end of the line L. The sleeve spring 10 | bas 
a lower rate as indicated by the rate line iVf. In 
the Fig. 9 position the spring |0| may be com- 
pressed so that it exerts a load of about 4 pounds. 
If the spring | 0 | be further compressed by move- 
ment of the actuator |4 about " fo the left, as 
Fig. 9 is viewed, the spring load increases along 
the line iVf so that it exerts a load of about 
pounds. 
When the parts are in the position as shown 
in Fig. 9, with the forces of the spring 194 localiy 
overcome in the piston and its rod, the spring 
! 91 holds the operator to the right with the pres- 
sm'e of about 40 pounds and the teeth |4- and 
I. on the gear | 14 and the coupler 10 are en- 
gaged. If hydraulic fluid under pressure is 
troduced into thé cylinder the piston and its rod 
move to the left (Fig. 9a) and the spring |04 is 
compressed by this action so long as the sleeve 
I$ remains in position. This movement of the 
piston also compresses spring |$. In this sit- 
uation (Fig. 9) the sprin |04 flnds reaction 

in the shoulder 80 on the sleeve. When the 
piston and its rod complete the movement fo the 
position shown in Fig. 9. the spring |94 is ex- 
erting about 89 pounds of pressure. Considering 
 the chart in Fig. 21 it wi]] be appreciate d that 
there is a net pressure tending to shift the sleeve 
! 99 to the ]eft of about 49 pounds. When the s]eeve 
shifts from the Fig. 9 position to the position 
shown in Fig. 9, as wi!! !ater appear in the de- 
'10 scription of the operation, the spring |9| is com- 
pressed so that it exerts about 46 pounds on the 
actuator. This permits the spring |4 to expand 
by movement of the s]eeve but only to the extent 
of its preload so that it still acts on the sleeve 
1 and operator with a pressure of about 55 pounds. 
This leaves a net spring pressure to the left on 
the sleeve and actuator as Fig. 9b is viewed of 
about 9 pounds, which is adequate to hold the 
sleeve and actuator and coupler in the Fig. 
.0 position. 
As wiil be seen by reference to Figs. 4 and 14, 
the plate |88 carries the cylinder 83 and the cyl- 
inder  and it a]so carries a block -, which 
bas portions which are cored out to provide all 
. of the contro]ling valve structures. The cored out 
portions provide the valve bodies. As shown in 
Figs. 4 and 14, there is a cored out portion form- 
ing a toaster valve 2@, a cored out portion form- 
ing an overcontro] valve 2@ I, a cored out portion 
30 282 for the power coupler relay valve, and a range 
Valve, and a cored out portion 283 for other relay 
valves and a second range valve. The control 
plate |88 carries a lever 28 (Fig. 2) connected 
by a rod 2 to a throttle control  which may 
3.5 be a treadle and which controls, through the 
]inkage shown, a fuel supply device, such as a 
carbm'etor 28. The accelerator treadle is ar- 
ranged so that from its test position shown in full 
lines in Fig. 2, it bas a lash movement A, which 
40 is a lost motion movement, havin no affect upon 
the carburetor, an operating range of movement 
B in which it controls the carburetor, and an 
overcontrol range movement C at the bottom of 
its stroke. On the inside of the plate 18, is an 
arm 2 mounted on the saine axis as the arm 
 2 and it is connected at 211 with the.master 
valve and at 212 with the overcontrol valve. 
leferring now to Fi. 15, which diagrammat- 
ically illustrates the hydraulic system and also 
0 illustrates detail features of the various control- 
ling valves, it vill be noted that the pressure line 
17 is in direct connection, through passage 2 
to the no-creep cylinder . Such passage 21 
and other passages are formed, as shown in Figs. 
. 4 and 5, by a cored formation of the plate 
.and by the use of an intermediate plate -|8. It 
will be seen, therefore, that the brake hand 
is normally applied by the spring _, but as soon 
as there is hydraulic pressure admitted to the 
60 cylinder 8 the brake band 0 is released from 
the flange 9 connected to the carrier of the 
planetary gear set. The line 18 extends to and 
through the overcontrol valve 281 and then 
through a line 21 to a toaster valve 1. The 
65 line  is connected through line 28 and 
branches -|0 and 2- to the power coupler relay 
valve 2| and to a No. 1 range valve -22. Line 
2|§ also extends, through line 223 through the 
planetary unit relay valve 224 and then through 
70 line 2§ to the planetary clutch control cy]inder 
40. Specifically, line 22§ is comprised of a cir- 
cumferential groove and ports 22, in the bearin 
 member 3 which connect through passage 
 and the space between the sleeve I  and the mem- 
7 ber 40 with a passage -28. The overcontrol valve 
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20! includes a sleeve 230-heldin eithez one oî two 
positions by adetent 23f, and t.he body of the 
valve 2Bf and the sleeve have algned ports 
a.nd.234 in the Fig. 15 position as shown, for the 
passage of the 011 therethrough. The over-con- 
trol valve 2BI also includes a rod 2S3 slidable in 
the sleeve and which is connected to the lever 
210. 
The master valve 2BO has a valve member 
»cted upon. yieldably by a spring 2B positioned 10 
between the valve member and a reaction more- 
ber 2? which is the piece connected af 2 f fto the 
lever. 2fB. The valve member 23B is acted upon, 
in .opposition to the spring, by the pressure of 
the hydraulic medium entering the valve through 15 
port 258. The toaster valve 2BB also bas a port 
ç4B, a port  and a port 22 .for second, third 
and fourth speed ratios as will presently be seen. 
The valve member.23B has a section of reduced 
diameter to provide a passage 2-B and this re- 
duced portion has a plurality of ports 2$. _Wlais 
construction serves to exhaust pressure from any 
one or all of the ports 2B, 2,-and 242 and their 
respective lines depending upon the position of 
the valve member $B, the exhaust extending out 
through.the hollow part of the valve member 2B 
around the piloted extension 
The line,29 enters the power coupler relay 
 valve-22f .through the port 24, which is closed 
.as shown in .Fig. 15,. and line 22B enters the' 
.No..1 range valve.222 at port 245. The power 
coupler relay valve member 2f receives a spring 
24- which acts upon the No. 1 range valve ruera- 
ber. 222 and normally holds the valve members 
in the position shown in Fig. 15. The valve more- 
ber-222 is so positioned as tobe engaged by the 
head f9B on-the rod f95. The planetary unit 
relay valve 224has aport 2'5f, and its body 203 
bas a port 257, which register in the Fig. 15 po- 
sition. There isa fourth speed relay valve 252, 
 and slidably disposed within the valve members 
224and 252 isa rod-like valve 253 actedupon by 
a spring 254 and having a valving head 255 and 
.a valving shoulder 305. A spring 25G holds the 
planetary .unit. relay valve 224 in the position 
shown. 
«Operation in first speed 
Iet it be assumed that the engine is at rest 
 and the .vehicle ,is not moving. There is no off 50 
pressure.inthe system as shown in Fig. 15. Ac- 
,cordingly, various elements are inoperative ex- 
cept for:the brake band l0 which is applied to 
the flange 19 'by the spring 2. If the engine be 
started,-and is. operating at idling speeds, the 55 
fluid coupling.5 .slips but there stfll is no 
draulic pressure because the vèhicle is not mov- 
ing. Under.these conditions, the brake hand 70 
remains .applied to flange 79 to thus hold the 
planetary carrier stationary. This eliminates all 60 
creeping action in the vehicle as the tendency 
of the fluid coupling to rotate the carrier of the 
planetary gear :set ris prevented. The dental 
coupling between the coupler f40 and the gear 
ff4 is in engagement. It will be understood, of 65 
course, that the brake hand 70 only exerts a light 
torque on .the carrier suflicient to prevent the 
creeping action.. Accordingly, as the engine is 
accelerated and the torque on the-carrier in- 
creases substantially as the square of.the increase 70 
in engine, speed, the carrier begins to rotate 
with slippage at the brake hand 70. The direc- 
tion of rotation of the carrier is counter-clock- 
wise,-as Fig. 5 is viewed. The pinions 23 (Fig. 5) 
tend to rotate the sun gear forwardly (counter- 75 
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clockwise). This .tendency, of £he sun:gear is 
preventec :becausB .of  .tLe .overrunning ctutch 
rolters  (Fig.. 10) and, ,t-herefore, the ring/gear 
2, the carrier ,und the .sun ;gear operate ,in 
unison or in a locked up manner. The -torque 
trasmitted from the ring-gear through the:gear- 
ing -in the range :selector .section as bove de- 
scribed. In -other 'words/the memberB is ro- 
tated, the"torque.-is transmitted through.:gears 
Bi), If f, f f, f.fa, through dentally,engaged.,teeth 
fo the coupler and thence fo the shaït 
As-soon as the vehicle begins to operate the 
pump is actuated and ,liquid-under pressure, is 
pumped into the lines shown in dark-linesin 
Fig. 15. The liqnid passing ¢o the cylinder  ?B 
releases the mocreep ..brake .banal ?B. .IAquid 
under pressure passes = through £he : overcontrol 
valve 2Bf -to the toaster valve 2BB; .the liquid 
under: pressure-in ..lines .2! B :a-nd- 220, is: blocked 
,and liquid under:pressurepasses to thecyllnder 
t9. and eventually .egages the planetary .unit 
,sc clutch-4:4. Engagement of-,the disc 
clutch:supplements the action of the-overrunning 
ctutch 3 .in locking- up the planetary system, 
-long as the input torque'is ïrom the engine,-, and 
maintains he locked-up status of the planetary 
system-upon reversal-of.,torque'vchere=:the:,input 
is from the ring .gear-2, in which condition the 
fol!er clutch.53'would ,tendto overrun. 
The transmission will stay in low speed--inac- 
cordance-with the dictates ofthe master:v,a'lve 
.2,B. The master valve is-under the dualcontrol 
of liquid pressure-and throttie position. The 
pressure of the liquid paries .with speed-er ,move- 
ment of the vehicle-and the position of the hrot- 
tie determines the torque. -Therefore, the-master 
valve 2BB is under..the-dual control er  speedoEnd 
torque. The lever -2 f B. moves with. the" throtite 
member and its position determines the',amount 
of.compression of.spring«2B. 
Shi]t to second speed 
'When the combined functions on the mas, ter 
vulve 2BB are such that:the pressure of Che-tiqtTid 
hifts themaster vlve;it:may.hift to the'poi - 
tion shown in' Fig., 16,- and:this opens up port:2 
azid the 011 under- pressure passes : through :the 
toaster valve 2BO through line çBB aid: into .port 
.lB f for operating.the'plane£ary unit contr01, valve 
22. The off passes fromport 2Bf .ifto;a-:groove 
and through passagesïlB in.the -rëlay valve 
and, thence through:passage:2?, arouzid the en- 
smalled:portion of«he valve 2B.,.to act .upon',the 
"head of £hevalvevmember. 22a. The-6il uder 
pressure shifts alve:e22 :against its .spring 
-thus closing: port lB? .cutting ,Off oil ur/der'-pres - 
sure: to the cylinder B oï 'the planetary..lock. up 
clutch and,car the same'time, ,opening port 2B2 so 
that oi1 flows throughline 2B:.to ;the':clinder:B 
for engaging thepläne£ary, unit .bake :6,..?Prior 
to movement:o the vulve;22,cthe cylinde.:B ex- 
hausted through the port 22 as shovn :b-y-:£he 
position of valve 224 in Fig. 15. :When::£he: off 
pressure is cut .offfromthe cylirider 9, :.Che 
cylinder may bleed through a"bleed porV 
3A, it being understood that. hisport./constarit!y 
bleeds but that the pump capacityis _adequate 
,to overcome the .bleeding -action. The ae: of 
decrease in capacity of the planetary lodk:p 
clutch B--B vhen its supply is .cut:dffraay:be 
regulated by the diameter of the fixed orifice:lB. 
When the brake banal BB is,appliedthe"sun-'gear 
is:brought fo a..zero speed; with the :-freevheeling 
clutch .overrunning. :Now, by-considering Fig.5, 
where he direction of rotation',is: counterclock- 
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wise, it will be seen tha the ring gear is rotated 
ata rate of speed higher than that of the car- 
rier. The terque, however, is still transmltted 
through the same gearing in the range selector 
section and the increase of the speed ratio in the 
planetary is such that the shaft 99 is operated 
in what may be termed second speed. The dual 
conditions of speed and terque govern the con- 
trolling mechanism and determine when a shift 
is marie form second speed to a higher speed. 
Under a fairly heavy throttle with resultant con- 
siderable compression of the spring 236 the trans- 
mission will stay in second speed until there 
sulficient increase in liquid pressure to shift the 
valve member 236 against the compressed spring 
236. This will occur at a relatively high ve- 
hicle speed. If the vehicle be operated under 
a relatively light throttle, with light compression 
of the spring 236, the pressure required to shift 
the valve member 236 is not so great and, there- 
fore, the master valve 266 will shift at a lower 
speed of the vehicle. Eventually, however, the 
speed of the vehicle will increase to provide su- 
cient pressure to shift the valve member 
ther fo the right and it will reach a position as 
demonstrated in Fig. 17. 

Shi]$ fo third speed 

Briefiy, third speed comprises transmitting the 
terque through the locked up planetary gear set 
and through the clutch in the range selector 
section. Therefore, the brake hand 6} must be 
released, the planetary lock up clutch 46--46 en- 
gaged, the dental coupling teeth 142 and I43 dis- 
engaged and the clutch discs 94--95 engaged. 
The increased pressure acting upon the valve 
member 235 opens the third speed port 24! so 
that the oil passes through line 26 through port 
-! in the over-control sleeve 23{} and to line 
where it enters the power coupler relay valve 
through port 23. This shifts the valve member 
22! so that the oil pressure at port 44 is con- 
nected through port 24 to port 26 and thence 
into the line 26 where the oil pressure passes into 
the cylinder 3 (Fig. 9). 
Several operations take place in rapid succes- 
sion. Initiating the operation is the movement 
of the piston 92 and its rod 9 thus loading 
spring gg. In the final increment of its move- 
ment, the head 96 engages and shifts the #1 
range valve member 222 to the position shown in 
Fig. 17 and oil under pressure now passes from 
port 2 and port 2 into line 26 to the cylinder 
S. As shown in Figs. 3 and 9 the passageway 
includes the hollow portion of shaft 3{} which 
communicates with the cylinder 9 through ports 
29 and fo the controlling valve mechanism 26.2 
through ports 26 in the piloted end of the mem- 
ber } and the bearing 3. This starts an en- 
gagement of the clutch plates 
Eventually, as will later be seen, this clutch 
9--95 becomes partlally engaged and then the 
loaded spring ! 94 shits the coupler ! 4} to the left 
as Fig. 9 is viewed, to disengage the dental teeth 
2--3 by shifting the sleeve 96 which car- 
ries with it the rod 9 and the head 96, The 
head 96 engages valve member 263 and pushes 
fo the position shown in Fig. 1 thus cutting off 
off under pressure entering port 26! and reliev- 
ing this pressure from the head of valve 224. This 
action occurs because the shoulder 6 enters the 
hollow of valve member 252, (Fig. 15). Valve 
member 224 moves from the Fig. 16 position te 
the Fig. 1 position so that. off again fiws from 
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port 2 through line 22 fo the cylinder 49 fo 
start engagement of the planetary lock up cluteh 
plates 4--46. At the same rime, valve 224 cubs 
oil pressure off from line 263 and opens, that line 
5 te exhaust so that the planetary brake bank 66 
releases. Eventually, therefore, the torque will 
be transmitted through the locked up planetary 
gear set on a 1:1 ratio and through the range 
selecter section ata 1:1 ratio, the torque passing 
10 through the clutch plates 94--96 to the member 
96 and to the shaft 99. This provides a 1:1 speed 
ratio through the transmission and may be 
termed third speed ratio. 
The described arrangement for releasing the 
15 dental engagement of the teeth 42 and 43 is 
substantially the same as that described in my 
said co-pending application Serial No. 646,982, 
filed February 12, 1946, now replaced by appli- 
cation Serial No. 20,002, filed April 9, 1948. 
2O Suffice it to suy herein, that due to the left hand 
helix of the dentally enguging teeth, the tendency 
is for the teeth to accept engagement so long as 
the terque is transmitted from the gear te the 
coupler. The diagram in Fig. 21 shows the rate 
25 of the spring 4 by the line L while the rate of 
the spring 9! is shown by the line M. The rate 
of the spring is its measure of increase in the 
resistance offered thereby in increments of de- 
fiection. When the coupler teeth are engaged 
3O with the teeth of gear ! ! 4 they are held together 
with a pressure of about 40 pounds exerted b 
the spring 9{. As the piston 92 moves fo the 
left under hydraulic pressure, as aforesaid, spring 
94 is compressed with its rate progressing along 
35 the line L of Fig. 21 and it reacts against the 
shoulder {69 of the sleeve 96. The sleeve and 
actuator { and coupler 46 are held in posi- 
tion (Fig. 9a) by the combined forces of the 
spring 9! and the frictional load due to terque 
4o load on the dental teeth 42 and 43, as well as 
the frictionul resistance of the coupler on ifs 
splines. The result is that the piston and piston 
rod may shift all the way to the position shown 
in Fig. 9a. Ail the while it wfll :be remembered 
45 that the rod {95 and the head {96 are moving, 
and that the head strikes the valve member 222 
and opens the port 211 at a position approxi- 
mately at the line P. Therefore, the friction 
clutch plates 94--6 begin to engage under hy- 
50 draulic pressure. Accordingly, although the 
spring ! 94 tends to shift the coupler out of dental 
engagement, the teeth will not become disen- 
gaged because the torque transmitted from the 
gear to the coupler, due fo the helix and the fric- 
55 tional resistance of the coupler fo sliding main- 
tains the teeth engaged. As the friction clutch 
plates 4--96 corne progressively into engage- 
ment, torque at a 1:1 ratio is transmitted to the 
coupler. Therefore, the input torque is divided 
60 between that absorbed by the friction clutch 
plates 9--5 and that transmitted to the dentally 
engaging teeth 4--43. As the torque trans- 
mltted by the clutch gradually increases, the 
tooth pressure grows progressively less and when 
65 this pressure approaches zero or at least so de- 
creases, that the frictional resistance of the 
coupler to sliding on the inclined teeth and 
coupler splines no longer overcomes the disengag- 
ing action of the spring |9, the coupler shifts 
70 fo the left to the Fig. 9b position and the teeth 
42 and 43' are. disengaged. Upon such move- 
ment of the coupler, as pointed out above, the 
head 98 strikes valve member 263 and admits 
oil to the planetary cluteh cylinder 49, cuts off 
75 the off pressurefrom cylinder 63, and ultimately 



 both disc clutches become«ully.engagedaud-he 
driving ratio of.he çrnsmisiori..islL 
There may be.times-.when,-under a]iht.throttle, 
and -therCÙe .liht.compresSion :onthe.:spring 
2  and under, faily.hih.pee and;.Iherfore 
fairly high Off presstu'e,: the ..le :member 
may shOt rapidly .sohat:he ope-ting; untion 
skips the position shown in Fig16, ndhe;Irns 
mission directly changes OErom .loRd ;ird 
speed as shown inFi 17. 
Shi o ]our ê 
A shï fo ïourth speedis effectèd-by 
creuse in the liquid ":presre Wc.:shi2ts te 
vulve member 2  to the position::shown inig. 
18 so at £he :il :uder :pressure::pes-.'vut 
 through the : ïouth-: speed -rt 2 2 .o. 
-nd into port.2=o£ he îout:speed:veluy wle 
22. Ta shif£s val»'e 22 to te posi .shw 
.in. ig. 18 ..thus -cuusing .if o engage undfft 
reluy vulve member 22:o teposition: sho:in 
g. 18. Tis cuts offport2 and:ope.:pot 
.22 so thut oil is. eut ffrom:.the cylLder 
-thut: the :plunetury lonk .up clutc :plutes;5 
:become diseguged .d: off passes o.the .cyl- 
inder  toeuge£e-clutc bund . :T tu't- 
£er oputio01dsï.the:s .gent- uionu. 
e roEng .gent -is oprued:ut :u: eed:. oî: 
:ïster:thun thespeed »£::otuion: o£.the 
or:ina overdrive:reluionshp. his:muybeïcn- 0 
sidered£aur.th or:hig speed. 
Over_ couro/, operon 
 In. all normalopertion,. £he:totle-..is actu- 
:ated in .e runge:B,-.usshow.n.oEn:.g. 2, 
.leve2  likewe.operatLg«in i -runge B. ïWhen 
it is .desired to: rpidly acceler .te. ehig!e 
-where a lower speed..uio:is .beficil,:theu¢cél - 
erutor muy be:pused.:u!l:te::way down 
te rnge C. en -this,occu:rs he. souldeç: 4o 
 Oï e member 2 strikeS:the Sleevevulve mem- 
.ber und sts.£o.he Siin shon.i:ig. 
19. -This_ closes. £he port :22 which .ce .to 
.the le 2  ], und registers:rt-  wit 
.which connec:t0 le 212 iCh-enrs:the,power 
caupler..reluy.utve: 22 ::by..pot2. =Since pres- 
sure is reved-from-£he muster walve:2, if is 
opened to euust: throug exust port:229: in 
the over-control vl:20 .and shifts buck 
position show in ig.-l»andthepressure thçou 50 
.line 25 on-.te £amoEh speed:vv  22  ïeve 
 SO tat vulve.22moves 
Te lines 2,.2].und 2:are.oned to euust 
toug the çorts 2'..T-he-ulve..member:22 
ulso moves withvulve:22 thus:cloeing:port:22 55 
and cutting off liqud pressure. he:rake ,bd 
cylinder  und coecting port2] £orthe 
mission o£ lquid to e cylinder 49 .£or enugng 
e plunetu lock up cluteh: scs:-. 
uction oï the over,g clutch.and .he-:en- 60 
gagement o£ the cluto dc loks:up-the plune- 
tury ut £or operution ut.u 1 : 1 rutio. ThemeCh- 
usm will teu£r operute-.t te tird»spee 
rutio roughut oee-entire B:rango:eucl - 
erutor und lever «2-fl nntil ,.the .ueoeerutor:is 65 
ullowed to be retructed trou the_lost:pluy 
rnge A. Wen tis occurs, 
enguges the sleeve ..vlve.. member 2 
if buck to te position shoin Fig.. 15. 
Ski]  rom hird- o seco,n .70 
Sce e :muser vle20is :under e:dul 
control o£ pressure :nd: ole::.potion, orin 
other wor,- speed-:and:orqae/oEt Æl 

:240,: 24 I. and 242 in.the .operation -of=£he .vehicle 
so .that the transmission.-will shift'_:.to.:a highii. or 
:lower.speed ratio-as,is determined, by :these con- 
 di.tions..The diagim in Fig.:. 20 :illustrates..the 
:power Shift from the thizd speed ratio.t,thesec- 
ond speed ratio. This requiies changing :he 
planetary gearing from a .locked up condition 
to an overdrive condition and.changing:the range 
section of-.the transmissionfrom the.clutch cou- 
pling to.the dental engaged coupling..The.shift 
-of :the .toaster vs2ve. 2 (}0 to the position:shown .in 
.iig. :20 closes the thiid speed, port. 2 , :thereby 
 closing the connection.between port'-2   .and: 2 
.and,.therefore, cuts theliquid prissu.re rom line 
:7 and line:2]2. Relay valve member22 | shifts 
to the .left as .Fig.-20 is iewed, thus cutting, the 
pressure from line 27.a.nd  the cylinder- | . The 
.spring  8] pushes the piston back to the -position 
as:shown in Fig. 9c..Wher/the piston and 'thehead 
| 9$.are .in a position substantially corresponding 
-to line P (Fig.. 21) the range .valve.member:222 
 haS-moved .to .a position .where po:27] .is closed 
thus cutting off pressure .to.the:.cYlinder .97.. so 
that clutch discs -9§ may.begi:to.disengage. 
The forces of the spring 87.ariatii-only upon 
the piston and the hydraulic znedium, anddo not 
influence the cooperating ielationship of springs 
9 and 9. Thepositionof the parts are now 
indicatid in Fig. 9c wheie it will be sein that 
the spiing   has. moved,away from the shoul- 
der 89 of the sleeve I(L The spring |9 .now 
tends toshift the control member -S and the 
coupler to the right. Instanter,.the blocker-mem- 
-ber  engages gear i which is-runningut 
slower speed, and the movement-is blocked as 
above described..The control sleeve 9 .and the 
head  98 have moved from.apositioncorrespond- 
ing to the location X, to the location.Y onFig. 20. 
This. movement is sufficient to..remove the en- 
larged valve portion (}of the'valve 2 from the 
borein valve 22 so that oil=under pressure enter- 
ing thiough line 2 pushes the_elay valveruera- 
ber 22 to .the p osition.shown. " This cuts:off, port 
2], discontinues, pressure :of:off o the: cylinder 
9and opens port22 so thatoilpressue enters 
cylinder $$. Therefore, .tle.:planetay :lock 
cluteh plates -- are :disengaging.and the 
.planetary brake band(}'is.engaging. -..Ultimately, 
.the. disengagement of the one. and .the engage- 
ment:of the other is completed and:theplanetary 
gear set is opelating in oveidrive ielationship 
with. the sun gear held stationazy. - Inc the mean- 
rime, the speed of thegear l increasis due to 
slippage between clutch plates .--95.while the 
coupler  (} rotates at a. substantially..constant 
 speed due toits conneCtion .to the oUtput short 
99 and when the gear begins to overrun the cou- 
 pler, .the reaction force on :the.blocker reverses 
and.the blocing condition ceases and the spring 
9 shifts .the coupler. (} ..to. the right With the 
teeth  entering into dental engagement vith 
:the teeth i2 (Fig. 9) substantiully at the point 
of- sYnchroniza.tion. 
" It:::will be appreciated that-the .hydraulic-sys- 
rem,. as above described, is, during- all normal op- 
ertion, full of liquid. ç:For .convenienci in lan- 
guage, it has been stated many timis above/that 
 .when a valve opened; liquid undeiPiessuri flows 
hrough, . Perhaps, .some: small amount-of qiquid 
does flow but the system has remained full.of off 
so .thst there is a resultant immediate- action-.with 
no necesSity to pump the system full of oil .when 
a valve.opens..When the:two clindeis $-and 
9"/ are. cut.off., from the pump, they.both bleed, as 
.abovezdescribed,:but in£he_normal operation, the 
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capacity of the pump is sufficlent to overcome 
the bleeding action. Furthermore, various other 
ports and oil passages are provided as shown for 
the Issuance of oil from the system for lubricat- 
in purposes. 
It will be noted that the transmission, in itself, 
that is to say, the planetary gear set and the 
range selector section provides no slippage when, 
for example, an initial start of the vehicle is made 
from a standing position. This is because the 
planetary set is locked up fo transmit torque 
therethrough at a 1:1 ratio and because the 
transmission of torque through the range selector 
section is direct through the engaged teeth 
142--143. The slippage occurs ai the automati- 
cally acting coupling shown heçein as a fiuid 
wheel. 
When a vehicle is pushed or towed fo start the 
engine, if is usually p_referable fo connect the 
traction wheels of the vehicle with the engine ai 
a relatively high speed ratio. The preferred pro- 
cedure, with a vehicle equipPed with the trans- 
mission of the present invention, is fo dePress the 
accelerator treadie all the way down through 
ifs range C so as fo shift the overcontrol valve 
sleeve 230 fo the position shown in Fig. 19. This 
conditions the control for direct operation ai a 
1:1 ratio with the master valve 200 cut OUt of the 
system. This is the over-control position with 
the clutch discs 94--95 engaged and the clutch 
discs 44--45 engaged so that the shaft 8 and 
shaft 99 are directly coupled together. 
As soon as the vehicle is moved ai an adequate 
rate of speed, the pump operates fo supply liq- 
uid under pressure and the liquid passes through 
the overcontrol valve 2{} and through line 212 
and enters the power coupler relay valve 22 
port 273. This shifs the power coupler rêlay 
valve member 22 as shown in Fig. 19 so that 
liquid under pressure passes from line 2  9 through 
the power coupler relay valve 22! into line 216 
to the power coupler cylinder 93. Inasmuch as 
the torque fs reversed, that is, being transmitted 
from the coupler to the gear,'the dentally en- 
gaging teeth 42 and f43 tend to reject so that 
the' .dental' engagement is disestablislïed. Also, 
pressure enters the cylinder 16 fo thereby re- 
lease the brake band 10 from the carrier Of the 
planetary gear set. 
 In the moVement of trie piston 92, the head 
 96 -f the piston rod  95 engages the range valve 
222, shifts if fo the position showu in Fig. 19, 
so that this valve is conditioned for transmitting 
t!ie liquid under pressure from line 2J8 fo line 
278 and fo the cylinder 9 fo cause engagement 
of. the clutchplates 94--9 for the transmission 
of the torque directly through the range selector 
section. The relay valve 224 is already in 
normal position as shown in Fig. 19, so that the 
valve is conditioned for the transmitting of the 
pressure of the hydrauliCmedium from line. 22 
to h.'e 225 fo the cylinder 49 to thus engage 
clutch plates 46--46 for locking up the planetary 
gear set so that if il conditioned for transmit- 
ting torque therethrough ai a 1:1 ratio. The 
head 98 of rod 97 engages and shifts the range 
valve 263 but this performs no immediate func- 
tion because the master valve 200-bas been by- 
passed and no pressure exists in line 260 for act- 
ing upon the valve 224. 
Now, if will be appreciated, that as the ve- 
hicle is pushed or towed, if is started ai relatively 
low speed and therefore no substantial torçue 
is transmitted through the fluid flywheel fo the 
engine. In this case, the runner 6 is the driver 

and if slips with respect fo the impeller 5. As the 
speed of the pushing or towing accelerates the 
relative slippage between runner 6 and impeller 
6 decreases so that fina]ly the engine is turned 
5 over with the transmission conditioned fo trans- 
mit the torque from the shaft 99 fo the runner 
6 af a 1:1 speed ratio. The accelerator treadle 
may, as above described, be manipulated through- 
out is range of movement B, while the control 
10 remains in the over-drive conditions shown in 
Fig. 19. Thus, the engine may be manipulated 
throughout the entire thrott]e range and may be 
raced or operated ai a high rate of speed fo keep 
i going. Of course, as soon as the treadle 207 
15 is allowed fo more back through the range A, 
the overcontrol valve sleeve 230 is shifted back 
fo the position shown in Fig. 15 and the system 
is again conditioned for automatic operation. 
An appreciation of the operation of the trans- 
20 mission may be had by considering the pattern 
shifts demonstrated in Fig. 22. In this diagram 
the pump pressure curve in pounds per square 
inch is plotted agains speed given both in pump 
R. P. M. and vehicle speed in mlles per hour. 
25 Under an assumed and fixed light throttle, that 
is fo say, assuming that the throttle is held in 
a fixed position, the pressure on the toaster Valve 
200 will shift the toaster valve flore the low sçeed 
position fo second speed position, thus causing 
30 a shift in second speed a about 11 mlles per hour 
as shown ai the point 3. Assuming that the 
position of the throttle 26 is mintained, the 
pressure increases and ai about the point 312, 
which is about 16 or 17 mfles per hour, a shift 
35 is ruade fo third speed. In third speed, the ac- 
celeration continues, the pressure increases and 
then about thepoint 33, which is about 23 mlles 
per hour, a shift is ruade fo fourth Speed. " 
Now, under a full throttle, that is, with the 
40 throttle 26 held widely opened, the spring 
acting on the toaster valve 266 is considerably 
compressed. If, therefore, requires more pressure 
fo shift the toaster valve 266 and the pressure 
cornes adequate for shifting the toaster valve ai 
45 about the point 3|4which is about 18 mlles per 
bout. This shifts the transmission into second 
speed. With the throttle still maintained widely 
open, the acceleration continues and pressure 
continues to increase and at about the point 35 
50 the pressure overcomes the spring 236, shifts the 
toaster valve 200, and a shiït is ruade into third 
speed ai about 39 mlles per bout. Continuing 
with a full throttle, the pressure increases and 
ai about the point 36, which is about 57 or 58 
55 mlles an bout, a shift is ruade into fourth speed. 
The chart (Fig. 22) and the description there- 
of, give exemplary conditions only. An infinite 
number of conditions may occur between the full 
throttle and the lightest possible throttle con- 
60 dition. 
A consideration of the chart will also be of help 
in considering a skip shiït. Suppose, for exam- 
ple, an operator starts the vehicle from a stand- 
lng position, under full throttle, and ecceler- 
65 ates the vehicle up fo a speed of about the point 
36, which is about 17 mlles per bout; the trans- 
mission bas not changed its speed ratio. How- 
ever, ai this point, the operator relieves the thro t- 
tle 26L thereby relieving the compression on 
70 spring 236. The pump pressure is adequat;e fo 
quickly shiït the toaster valve 200 beyond the sec- 
ond speed position and fo the third speed posi- 
tion thus opening up third speed port 24 and a 
shiït will be ruade from first speed to third speed 
75 thus skipping second speed. If the opertor 
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maintains a îtfll throttle, fo some speed between 
the points 313 and 34, and then re!ieves the 
throttle say, for example, af 30 mlles an hour, 
demonstrated at point 319, the transmission will 
huve shifted to second speed but on relief of the 5 
throttle the toaster valve 200 is shifted by the 
pressure of the liquid to the fourth speed position 
and thus third speed is skipped. These are only 
two examples of skip shifts which may occur. 
Now, it will also be appreciated that where off lO 
is used as the hydraulic medium, that its viscosity 
is greater when the off is cold than when itis 
hot. This does not materially change the shape 
of the curve. It will .be noted that the curve 
3|0 ries rapidly up to about 65 p. s. i., and then 15 
begins to level off. With a cold off the shape of 
the curve remains substantially the saine but the 
entire curve may be visualized as being shifted 
fo the. left, as Fig. 22 is viewed. The only affect 
this bas on the operation of the transmission is o 
.to cause the shifts from one speed fo another 
speed fo be ruade af a slightly lower vehicle speed. 
General operaion 
The manner of the operation of the transmis- 25 
sion in the making of power shifts from one 
speed fo. another can probably be better appïe- 
ciated by a consideration of the saine without 
resort toa detailed discussion of the movements 
of Various controlling elements. The terre power 30 
shift is used to describe the shifting from one 
speed to another while the transmission con- 
tinues to transmit torque. An upshift or a shift 
from a lower to ahigher speed of the output shaft 
iS ruade in the range selector section when apre- 35 
determined percentage of the instant torque de- 
livered by the member 0 is delivered through 
the friction clutch of the range selector section. 
Let T=input torque at the rime of shift; 
x=torque absorbèd by the friction clutch; A=the 
mechanical advantage through the gear train in 
the range selector section. It can be shown that 
A 
If, for example, the gear rain provides  2:1 
advantage, then 
x=2-ïT 50 
Theref0re, x: of the then input torque of the 
range selector section. 
When a shift is being ruade in the range selec- 
tor section, the ciutch comprising plates 
begns. 0 e.ngage and the engaging clutch grad- 55 
ually absorbs more and more of the input torque 
and..finally when it has absorbed 2 of the torque 
(under the example given), leaving /s trns- 
mitted through the gear !, the tooth pressure 6o 
at the dentally engaging coupler and gear is re- 
duced to zero, Substantially at this point, the 
coupler moves out of dental engagement with the 
gea as previously described. The input torque 
maY be light or may be great, but the dental dis- 
engtgement takes place when the clutch absorbs 65 
the predetermined percentage thereof. The fric- 
tion clutch continues its engaging action, .it being 
understood that the clutch is slipping and it 
gradually becomes fully engaged, thus gradually 
absorbing the remaining / of the torque until 7o 
at full engagement the friction clutch transmits 
aii Of the inPut torque of the range selector 
secom 
. Inthe making of a downshift, which involves a 
release of the clutch and an engagement of the 75 

2O 
dental teeth, the action is one of frictionäl slip- 
page. The friction clutch begins to disengage 
and it starts to slip. This permits the engine to 
accelerate relative fo the shaft 99 and results in 
an acceleration of the gear . As described 
above, when the gear  is substantially syn- 
chronized with the shaft 99 and coupler, and the 
gear starts fo overrun the coupler, there is a 
torque reaction.reversat on the blocking agency 
and the coupler moves into dental engagement 
with the gent. 
Some shifts from one speed ratio to another 
in the planetary set are ruade whfle the range 
selector section is in a fluid or slipping state, For 
example, when a shift is ruade from second 
speed to third speed, said shift involves disen- 
gagement of the dental teeth in the range se- 
lector section and engagement of the clutch 
therein, and it also involves changing the plane- 
tary gear set from its over-drive condition to 
ifs locked up condition. The movement of the 
piston 92 initiates the shift by the introduction 
of off into the cylinder 9] to start the engage- 
ment of the clutch in the range selector section. 
As just described above, the dental teeth in the 
range selector section disengages when the clutch 
absorbs the predetermined percentage of input 
torque resulting in movement of the Coupler and 
in the actuation of the relay valve 22 which 
sults in the release of the brake band  and the 
starting of the engagement of the planetary lock 
up clutch plates :4--. It will be seen, there- 
fore, that this change in the condition of the 
planetary gear set is started upon the disen- 
gagement of the dental teeth in the range selec- 
tor section and while the friction clutch in the 
range selector section is slipping or, in other 
words, whfle the range selector section is in a 
fluid state. When the brake band was stfll 
plied, the sun gear was held stationary and the 
carrier was overrunning the sun gear (see Fig. 
10). As slippage occurs between the brake band 
 and the drum, the sun gear begins to rotate in 
the saine direction as the carrier, namely, 
counter-clockwise as Fig. 10 is viewed. And when 
the sun gear tends to overrun the carrier, the 
overrunning clutch rollers 3 prevent such over- 
running of the sun gear and, therefore, the 
planetary gear set is locked up in a 1:1 driving 
ratio. While this bas been going on, off under 
pressure is introduced into the cylinder 49 with 
the result that the plates 45--46of the.planetary 
lock up clutch begin to become engaged. ïhus, 
the planetary lock up clutch is supplementary to 
the overrunning clutch embodying the rollers 
and locks up the planetary set so that it will 
transmit torque from the traction wheels of the 
vehïcle to the engine as well as from the engine 
to the traction wheels. This clutch provides the 
means for starting the engine by pushing or 
ing the vehicle, as previonsly described, and also 
provides for engine braking, in speeds involving 
the planetary lock up, in that when the vehicle is 
coasting the traction wheels drive the engine. 
Engine braking is also provided in the speeds 
where the planetary brake holds the drum sta- 
tionary. Thus, engine braking is provided in 
all four forwCd speeds. 
When a shift is ruade, as from third speed to 
fourth, or from first speed to second, thebrake 
band 60 is app]ied with friction, accompanied by a 
releasing action of the planetary lock up clutch 
plates 4--45. As the planetary brake band 60 
is applied wih gradually increasing torque ab- 
sorption the torque load on the overrunning 
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clutch rollers is flrst gradually diminished and 
reduced fo zer0, and the Sun gear then decelerat- 
ed fo zero speed and frictionally held .there by 
the brake band with the planetary gear set op- 
erating in overdrive condition. This change of 
the planetary gear set from 1ocked up condition 
tooverdrive condition is not accompanied by a 
shift in the range selector section, in the gear 
changès enumerated above. 
 If may be shown that a shift, as just described, 
occurs ata predetermined percentage of the 
instant input torque, the actual percentage being 
a function of the gear ratios in the planCtary set. 
The planetary set, being a three element ma- 
chine, must follow the general law of torsional 
equilibrium. That is, input torque equals output 
torque + or -- torque of. the reaction element. 
In the above equation, two factors are known. 
Let if be::assumed that the gear ratio of the 
planetary.set is such that the. input member 
or carrier makes one revolution while the ring 
gear or .output member makes 1.5 revolutions 
when the reaction member is held stationary. 
Instant input torque:T by assumption. When 
the brake drum or reaction element is held sta- 
tionary, if is known that the output member of 
the illustrated planetary set rotates at  input 
speed. Speed and torque are reciprocal so that 
the torque of the output member is %T. There- 
fore, T=2T+ or .-- torque of the reaction ele- 
ment, and to satisfy this equation, the torque of 
the reaction element is + /3T, which means that 
the reaction torque of the sun gear is 1/3T in 
magnitude and in the same direction as the out- 
put torque.. 
... Now, as a shift is being made from direct to 
overdrive, the band 60 becomes applied with slip- 
page on the .member 4! and the torque absorbed 
thereby gradually increases, thus gradually de- 
creasing the load on the overrunning clutch 
rollers. When the band clutch absorbs /3 of 
the torque, the.load on the overrunning clutch 
roHe.rs is relieved and thereafter the sun gear 
is gradually decelerated and brought to a stop 
by the.clutch band 00 slipping into final engage- 
ment. 
.When a shift is made from overdrive to direct, 
the band 60 begins to release and when it will not 
hold /3. of the torque, slippage occurs, the sun 
.gear begins to rotate, and when the sun gear 
reaches the speed of the carrier, the planetary 
gear set. is locked up by the overrunning clutch 
rollers. 
The dental coupling and the overrunning 
 clutch can thus be regarded as being similar in 
that.each provides a definite non-slipping con- 
nection. The dental .coupling locks the range 
selector section in its low ratio while the over- 
.running clutch locks the planetary set in its low 
ratio. The dental teeth do not become disen- 
gaged until the friction clutch in the range se- 
lector section absorbs a denite percentage of 
its input torque and the overrunning clutch roll- 
.ers are not released from their locked condition 
until the planetary brake band 68 absorbs a 
definite percentage of the input torque. The 
percentage of torque required tobe absorbed by 
the two agencies depend upon the gear ratios 
provlded in the range selector section and in the 
planetary gear set. 
The downshift from third speed to second 
speed involves a change of conditions In both the 
 range selector section and in the planetary gear 
set. The friction clutch plates 84--95 are re- 
. leasing and spring pressure is twging the coupler 

22 
toward dental engagement with the gear 114. 
This movement is blocked by the blocking agen- 
cies but the head !90 has moved from position 
X (Fig. 20) to position Y. This movement is 
5 sufficient to withdraw the valving shoulder 305 
from the relay valve 252 so that oil is introduced 
into the cylinder 03 to start engagement of the 
brake hand 60. At the same time, oil is cut off 
from the cylinder 49 resulting in a disengaging 
10 action of the planetary lock Upclutch disc plates 
5--4. Againit will be noted that this change 
in the planetary set from direct to overdrive is 
taking place vhile the clutch discs 94--05 are 
slipping and, therefore, the condition, of the range 
15 selector section is fiuid. There is a resultant 
speed up of the engine and of gear !!4. When 
the gear !14 tends to overrun the coupler the 
dental engagement is established and when the 
brake banal 0 holds the sun gear stationarY the 
20 transmission is in second speed,  
As described above, the friction cutch .discs 
4-- must absorb a-determined percentage 0f 
torque in order to effect adisengagement of the 
teeth ai the dental coupling. This is the torque 
25 delivered by the member 30 and.under some con- 
ditions this torque is hot constant during a range 
change even though the torque delivered .by the 
engine, during a range change is fairly uniform. 
For purposes, of illustration let it be assumed 
30 that the gearing in the planetary set and in the 
range selector section provides the ratio ab0ve 
mentioned. In second speed, the member 30 is 
transmitting 2 actual input torque, while the 
clutch hand 60 has a reaction of '3 actual input 
35 torque. Therefore, in order to bring the tooth 
pressure at the dental coup!ing to zero, the clutch 
plates 94--9 need only absorb 2 or 2 engine 
input orque or  of actual input orque. Ai this 
instant the dental couplin.g becomes disengaged 
40 and the action initiates the releasing of the 
planetary brake band 60. As the planetary 
brake banal clutch begins to slip and lose its 
torque capacity, the same gain occurs in the 
torque input to the range change section. In 
45 other words, torque reaction lost by the band-60 
is gained at the input of the range change sec- 
tion. Therefore, when the planetary brake hand 
00 becomes disengaged and the planetary gea r 
set is locked up at. 1.: 1 ratio, the input torque to 
50 the range change section has changed from  
to full engine torque. It is preferred, that in 
this action, the planetary gear set changes from 
ifs over-drive condition to locked-up condition 
before the clutch plates 4-- are fully engaged. 
55 Accordingly, it will be seen that while clutch 
plates 4--5 need absorb only % of instant ac- 
tual input torque to initiate the change, the 
clutch plates -- must slip out the remain- 
ing 5 of actual input torque before the change 
60 is complete. This introduces additional slippage 
and therefore promotes a smoother action. 
A situation may occur where the sliding gears 
in the range selective section are in neutral and 
the no-creep brake band is applied to the carrier 
65 of the planetary gear set. If, in attempting to 
shift one of the gears into engagement with the 
gear I !, the teeth directly abut each other, en- 
gagement cannot be accomplished. Nor can the 
engagement be accomplished if the chamfer on 
70 the teeth is such as to tend to cause the ring 
gear of the planetary to rotate backwardly since 
the overrunning clutch prevents such backward 
movement. The operator may merely accelerate 
. the. engine causin.g the no-creep brake to slip, 
75 thus rotating the sliding gear so that it may be 
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réïdily engagd. If the chamfer on the teeth is 
such as to tend fo cause the ring gear fo rotate 
in the usual direction of operation, that is over- 
run the carrier, the dental engagement may be 
made because this movement of the ring gear is 5 
permitted because the overrunning clutch rollers 
allow the sun gear fo rotate freely in a backward 
direction, 
I claire: 
1. In an automatic speed change transmission 10 
adapted for the transmission of torque îrom the. 
engine to the traction wheeis of an automotive 
vehicle, a first transmission section including a 
planetary gear set, means for Iocking up the 
planetary gear set for the transmission of torque 55 
af a 1:1 speed ratio, friction means for engaging 
and holding a member of the planetary gear set 
af zero speed for the transmission of torque af a 
speed ratio higher than 1:1; a second trans- 
mission section havini an input member driven 20 
b: the planetäry gear Set, an output member, a 
gear train for connecting the. input and output 
members, a- dental coupling for establishing a 
connection through the geàr train incIuding a 
ceupling member shiftable out of coupling posi- 25 
tion, a friction clutch for directly conneCting the 
input and 0utput members, the coupler being in 
dentally engaged posi:tion and the said che more- 
ber of the planetary gear set held af zero speed 
in che peed ratio of the transmission, control 3O 
means for initiating engagement of the friction 
clutch and for shifting the coupler out of dental 
engagement when the clutch has absorbed such 
percentage-of the engine torque as t0 redUce the 
pressure on the dental teeth substantially to zero, 35 
a control element shiftable upon said shift, of the 
Coupler for initiating release of the friction 
moins engaging and holding the said member 
of the planetary gear set af zero speed, whereby 
a spoed change is effected in the ptanetary gear 40 
set during the final stages of the engagement of 
said' clutch. 
2. An automatiC speed change transmission 
adapted for the transmission of torque fr0m the 
engine to the traction wheels of an automotive 45 
vehlcle, comprising in combintion, a connection 
with the engine of tl%e type wherein the engne 
ma- ' idle with the vehicle af rest and which trans- 
toits driving torque as the englne is accelerated, 
a flrst transmission section ïnctuding a ptanetary 50 
gear set, means normally locking up the gear set 
for the transmission Of t0rqUe af 1:1 speed ratio, 
a second transmission .section driven by the 
planetary gear set ha-¢ing a power input room- 
ber and power output member,  gear train, a 55 
dental coupting inctuding a shiftable coupler for 
connècting the .input and 0utput members 
thraugh the gear tain îor the transmission of 
torque af a speed ratio lower thon 1.1, said 
coUpling being normally engaged so that .tmrque 60 
is transmitted through the transmission upon ac- 
celeration of the engine, friction means for en- 
gaging and holding che .member of the plnetary 
gear set af zero speed for the transmission of 
torque through the planetarY gear set at a speed 65 
ratio higher thon 1:1, a friction clutCh or con- 
necting the input and output rnembers together 
for the transmission of torqUe through the sec- 
ond section af 1: I speëd ratio, and contr0I .means 
responsive to the speed of the Vêhlcle and torclue 70 
of the engine for selectively controllïng the en- 
gagement and disengagement of the dental cou- 
pling and friction clutch and the engagement 
and disengagement, of the said friction rïleans. 
3. The transmission as described .In claire 2,  

cha-ractèrizêd in that the origine has a .throttle 
and .the control means is hydraulic having a hy- 
draulic pump operating with the said output 
member and whose pressure varies with speed, 
and having a toaster valve in the hydraulic 
rem Which actuates under the dual influence of 
hydraulic pressure and a spring load determined 
by the position of the throttle, 
4. The transmission as described in claim 2, 
characterized in that the Contl'ol means c0m- 
prises a hydraulic system, an element in the sys- 
tem initially movable for loading the coupler for 
ifs disengagement shift, a valve in the system 
tuated by the element for causing an engaging 
action of the clutch, the coupler being arranged 
and constructed to shift out-of dental engage- 
ment when the clutch has absorbed a percentage 
of thê engine torque such as fo reduce the load 
on the coupler teeth substantially to zero.. 
5. The transmission as described in claire 4 
further characterized in that there is a valve in 
the hydraulic system and an actuating element 
movable with the coupler for operating the valve 
for disengaging the said friction means wherety 
a speed change in the .planetary gear set is 
fected during slippage of the clutch. 
6. In an automatic speed change transmlsslon 
adapted for the transmission of torque from the 
engine to the traction, wheels of an automotive 
vehicle, a first transmission section including a 
planetary gear set, means normally locking op 
the gear set for the transmission of torque af 1 
speed ratio, a second transmission section driven 
by the planetary gear set having a power input 
member and power output member, a gear train, 
a dental coupling .including a shiftable coupler 
for cormecting the input and output members 
through the gear train for the transmission of 
torque af a speed ratio lower than 1:1, said 
COulSling being normally engged so that torque 
is transmitted through the transmission upon 
acceleration of the engine, friction means for 
engaging and holding che member of the plan- 
etary gear set af. zero speed for the transmission 
of torque through the .planetary gear set af a 
speed ratio higher than 1:1, a friction clutch for 
connecting the input and output members fo- 
gerber for he transmission of torque through 
the second section af 1 : 1 speed ratio, and control 
means for selectively controlling engagement and 
disengagement of the dental coupling and fri- 
tion clutch, and engagement and disengagement 
of said friction means. 
7. A transmission as described in claîm 6 
characterized in that the control means .com- 
prises a hydraulic system with hydrauliCally ac- 
tuated controlling elements and further Charae- 
terised in that there is a valve in the system for 
controll:ng the engagement and disengagement 
of the friction means for the said che member 
of the planetary gear set, and means movable 
with the coupler for actuating the valve so ar- 
ranged and constructed that after the coupler 
bas moved out of dental engagement, the valve 
is actuated for causing release of the .sid fric- 
tion means and so that when the coupler 
shiftëd toward dental engaged position, the valve 
is a-ctuated for engagement of said riction means 
Drior to the establishment of the dental couplin$. 
8. The transmission as described in ctaim 6 
characterized in that the control means is a 
hydraulic system with hydraulically actuated 
controlling elemen%s, valve means in the hy- 
draulic system for controlling engagement and 
disengagement of sa2d friction means, nd an 
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element movable with the coupler to and from 
coupled position for actuating the valve means 
to thereby app]y and re]ease said friction means 
in timed re]ationship with the shift of said 
,coupler. 
9. The transmission as described in c]aim 
further characterized in that there are blockïng 
means for blocking the coupler in ifs movement 
toward dental engagement untfl the coupler is 
iubitantial]y synchronized with the part te be 
dentally engaged in which position of the coupler 
he saidvalve means has been actuated for the 
application of the friction means to the said 
one member of the planetary gear set. 
10. A transmission as described in c]aim 6 
characterized in that the contro] means has an 
actuaing element operab]e to apply the friction 
means o the said member of the planetary gear 
set, and other actuating elements operab]e to 
shift the coupler into and out of coupled posi- 20 
tion and engaging and disengaging the clutch, 
and means movable with the coupler for contro]- 
ling the operation of the said actuating element 
in it engagement and re]ease of said friction 
means. 
11. In an automatic transmission adapted for 
the transmission of torque from the engine to 
the traction whee]s of an automotive vehicle, a 
first transmission section, said first transmission 
section having torque transmitting e]ement 30 
therein including gears, non-slipping mechanica] 
means for connecting elements in the first sec- 
tion for the transmission of torque therethrough 
atone speed ratio, a friction clutch capable of 
slipping in its engaging and disengaging action 
for conditioning some of the element for the 
transmission of torque therethrough ata dif- 
ferent speed ratio, a second transmission section 
in tandem with the first transmission section and 
having torque transmitting e]emen therein in- 40 
c]uding gears, non-slipping mechanical means 
for connecting e]ements in the second section for 
the transmission of torque therethrough atone 
speed ratio, a friction cintch capable of slipping 
in its engaging and disengaging action for con- 
ditioning some of the e]emens in the second 
section for the transmission of torque there- 
through ata different speed ratio, and contro] 
means for selective]y causing engagement and 
disengagement of the said mechanica] means and 50 
the said friction c]utches. 
12. In a device for the transmission of torque 
from an internal combustion engine of an auto- 
motive vehicle to the traction whee]s thereof, the 
combination of a speed change transmission 
having a p]anetary gear set inc]uding two gear 
members and a pinion carrier member and hav- 
ing other gears at least one of which is shiïtable 
into and out of engagement with another and 
having a final output member for connection 
to the traction wheels, coup]ing means between 
two of the p]aneary gear set members operable 
to couple said members together and constructed 
and arranged to permit some relative movement 
between said two members, a fiuid coup]ing be- 
tween the engine and the transmission for driv- 
ing one member of the p]anetary gear set, said 
fiuid coupling being of the type that delivers 
driving torque when operating at speeds above 
engine idling speed and which, whfle s]ipping 
at low operating speeds 5o that the engine may 
idle, delivers light residual torque suflicient to 
cause the vehicle fo creep, friction means nor- 
ma]ly applicable and capable of absorbing the 
light residual torque to ho]d the said one mem- 

ber ofthe planetary gear set stationary and 
thereby prevent vehicle creep, said friction 
means slipping when the engine is operated above 
idling speed, said slipping action .and the rela- 
tive movement permitted by said coupling means 
faci]itating movement of the shiftable gear into 
engagement with said other gear and means. 
erated with movement of the final output mem- 
ber for releasing and holding the friction means 
released. 
13. In a device for the transmission of torque 
from an interna] combustion engine of an auto- 
motive vehic]e to the traction wheels thereof, the 
combination of a speed change transmission hav- 
ing a planetary gear set including two gear mem- 
bers and a pinion carrier member and having 
other gears at least one of which is shiftable into 
and out of engagement with another and having 
a final output member for connection to the trac- 
tion whee]s, coupling means between two of the 
planetary gear set members operab]e to couple 
said members together and constructed and ar- 
ranged to permit some relative movement between 
said two members, a fiuid coupling between the 
engine and the transmission for driving one 
member of the planetary gear set, said fluid cou- 
pling being of the type that delivers driving 
torque when operating at speeds above engine 
idling speed and which, whi]e s]ipping at low op- 
erating speeds so that the engine may idle, 
delivers light residual torque suflicient to cause 
he vehicle fo creep, spring actuated friction 
means applicable to said one member of the 
planetary set having suflicient torque capacity to 
absorb the ]ight residual torque to thereby pre- 
vent vehicle creep, said friction means slipping 
when the engine is operated above idling speed, 
said slipping action and the relative movement 
permitted between said coup]ing means facilitat- 
ing the movement of the shiftab]e gear into en- 
gagement with said other gear and hydraulic 
means operated by the final output member for 
re]easing and holding released the spring actuat- 
ed friction means from the said one member of 
the p]anetary gear set. 
14. In a device for the transmission of torque 
from an internal combustion engine of an auto- 
motive vehicle to the traction vhee]s thereof, the 
combination of a speed change transmission hav- 
ing a planetary gear set including two gear mem- 
bers and a pinion carrier member and having 
other gears ai least one of which is shiftable into 
and out of engagement vith another and hav- 
ing a final output member for connection to the 
traction wheels, coup]ing means between two 
of the p]anetary gear set members operable to 
couple said members together and constructed 
and arranged to permit some relative movement 
between said two members, a fluid coupling in- 
c]uding an impel]er and a runner between the 
engine and the transmission for driving one more- 
ber of the planetary gear set, said fiuid coupling 
being of the type that delivers driving torque 
when operating at speeds above engine idling 
speed and which, whi]e slipping at low operating 
speeds so that the engine may idle, delivers light 
residual torque suflicient to cause the vehic]e to 
creep, friction means normally app]ied to the 
runner and capable of absorbing substantially 
only said residual torque to thereby lo]d the 
runnerstationary and prevent vehic]e creep, said 
friction means slipping when the engine is op- 
erated above idling speeds, said slipping action 
and the relative movement permitted by said 
coupling means facilitating movement of the 
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shiftable gear into engagement with said other 
gear,-and means operable with the operation of 
the final output member-for releasing and hold- 
ing the friction means .released from the runner. 
15. The construction as described in claim 14 
characterized in that there is spring means .for 
normally holding the friction means apllied fo 
the runner and hydraulic means inctuding a 
pumP operable with the operation of the finl 
output member and a fluid motor for releasing the 
friction means and holding the friction means 
released agahst the action of the spring mens. 
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